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NAS Architecture

• “Living” representation of the FAA’s strategic plan 
for NAS modernization

• Promotes FAA/industry collaboration and 
communication

• Supports the FAA acquisition decision processes
– Allows the system to be placed under control
– Aids in the clarification of requirements and assessment of 

their impact on system design

• Supports the FAA annual budget decision process
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06132 CPDLC Build 1
Description:
Allows ATC and pilots to directly exchange a limited set of digital messages  in non-time critical situations in the en route
environment for a limited period of time.

Strategic Goals: efficiency

Performance Objectives:
Increases the efficiency of controller-pilot communications and reduces the amount of time spent using the voice radio,

thereby
 potentially reducing voice frequency congestion.

CONOPS Trace:
1.3 The evolution of the operational environment is based on an incremental implementation of new technologies.

4.1 Predefined data link messages, such as altitude clearances are uplinked to equipped aircraft

5.1.1 Human-machine interface supports data link capabilities.

5.1.2 Complementary digital communication systems enable datalinking of routine communications such as frequency
changes

or certain clearances
6.2.2  Service providers are able to acquire and view timely and reliable flight information
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The Logical View

• The Data Base contains
– All Costs

• Research, Capital, and Operations
– All Schedules

• Research
• Acquisition
• Deployment
• Service Life

– All Interdependencies
• People
• Systems
• Support Activities

Identify All 
Resources and 
Schedules to…

Sustain Existing 
Services &
Deliver New 
Capabilities

Identify All 
Resources and 
Schedules to…

Sustain Existing 
Services &
Deliver New 
Capabilities

ALL R,E&D, F&E, and Ops Expenditures are captured in 
the Architecture Data Base

ALL R,E&D, F&E, and Ops Expenditures are captured in 
the Architecture Data Base
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The Technical View
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06132 CPDLC Build 1
Description:
Allows ATC and pilots to directly exchange a limited set of digital messages  in non-time critical situations in the en route
environment for a limited period of time.

Strategic Goals: efficiency

Performance Objectives:
Increases the efficiency of controller-pilot communications and reduces the amount of time spent using the voice radio,

thereby
 potentially reducing voice frequency congestion.

CONOPS Trace:
1.3 The evolution of the operational environment is based on an incremental implementation of new technologies.

4.1 Predefined data link messages, such as altitude clearances are uplinked to equipped aircraft

5.1.1 Human-machine interface supports data link capabilities.

5.1.2 Complementary digital communication systems enable datalinking of routine communications such as frequency
changes

or certain clearances
6.2.2  Service providers are able to acquire and view timely and reliable flight informationTechnical Details

NAS 
Requirements

• Technical Data and 
Interdependencies

– Services
– People
– Systems
– Support Activities

• Requirements
– Functional
– Performance
– Constraints

NAS Architecture Data  Base

Provides the basis to develop requirements, procedures, 
interfaces, and plans needed by IPTs

Ensures NAS products are implemented using a consistent set of 
standards

Supports development of NAS-level requirements
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Technical Approach

• Focus is on defining and delivering services
– Services: Meeting aviation industry and public needs

• Services are decomposed into capabilities
– Capabilities: Functions and activities necessary to deliver a 

service
• Define capabilities in terms of capability 

implementation steps
– Implementation Steps: Steps required to deliver future 

capabilities
• Define capability implementation steps in terms of 

mechanisms required
– Mechanisms: People, systems, and support activities

• Use this data to populate the Architecture Data Base
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NAS Services

• Flight Planning

• Separation 
Assurance

• Advisory

• Traffic Mgmt -
Synchronization

• Traffic Mgmt -
Strategic Flow 

• Emergency

• Navigation

• Airspace 
Management

• Infrastructure 
Management

• Aircraft Ground 
Ops

• Aircraft Support

• Airport Ops

• Passenger 
Support

• Facilities

• Communications

• Passengers

• Operations

• Facilities

• Aircraft Certification

• Flight Standards

• Rulemaking

• Accident 
Investigation

• Aviation Medicine

Business
Management 

Services

Business
Management 

Services

• System Acquisition

• Regional Administration

• Depot

• Training

Services

Air Traffic
Services

Security
Services
Security
Services

Safety
Services
Safety

Services

NAS
Services
NAS

Services Service Groups

Air Traffic
Services

Airport Mgmt
Services

Airport Mgmt
Services

Certification
Services

Certification
Services
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Air Traffic Services

Emergency 
& Alerting

• Flight Plan 
Support

• Flight Plan 
Processing

• Aircraft -
Aircraft

• Aircraft -
Terrain / 
Obstacles

• Aircraft -
Airspace

• Surface 
Separation

• Long-Term 
Planning

• Flight Day 
Management

• Performance 
Assessment

• Airborne

• Surface

• Weather 
Advisories

• Traffic 
Advisories

• NAS Status 
Advisories

• Monitoring & 
Maintenance

• Spectrum 
Management

• Government / 
Agency Support

Capabilities

• Airspace 
Design

• Airspace for 
Special Use

• Airborne 
Guidance

• Surface 
Guidance

• Emergency 
Assistance

• Alerting Support

Flight
Planning

ATC-
Separation 
Assurance

TM-Strategic
Flow

Airspace
Management

ATC-
Advisory

Air Traffic
ServicesServices

Air Traffic
Services

Service Group

Infrastructure 
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Programs Buy Mechanisms

Programs
...that are Reported to Congress, are composed of...

Projects
...that are managed by FAA organizations, that are composed of...

…that are implemented into the...

People Systems Support Activities
Mechanisms

Segments
…that buy specific...

NAS
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Mechanisms Deliver Services

The NAS...

…is composed of 
interactive...

…that are requested by the Aviation Community

…that combined, provide...

...that deliver...

People Systems Support Activities
Mechanisms

Capabilities

NAS

...that provide...
Implementation Steps

Services
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Architecture Data Base

Service
CapabilityProgram

Project

Segment

PROGRAMMATIC TECHNICAL
SEGMENT - MECHANISM Pairs

Implementation Step

Mechanism

• Dollars
• FAA
• User
• DoD
• NASA

• Schedule

• People
• Systems (HW, SW, Facilities)
• Support Activities

• Airspace Design
• Adaptation
• Certification
• Procedure Development
• Training
• Support Services

The building blocks of the NAS Architecture Data Base are 
UNIQUE Segment-Mechanism pairs

The building blocks of the NAS Architecture Data Base are 
UNIQUE Segment-Mechanism pairs
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Inserting Current R&D Efforts

• Existing Architecture Elements
– Are planned Implementation Steps feasible? 
– Are modifications to schedules necessary due to delays in 

previously assumed research and development efforts?
• Future Implementation Step Definition

– Evolving technologies make new capabilities feasible?
– R&D aligned with gaps or shortfalls in existing capabilities?
– Are timelines reasonable assuming evolution? 
– Can technical solutions be integrated into the NAS without

significant procedural changes?

• Planning and Budgeting Wedges



Wedge in NAS
Architecture
• Implementation
• Budget
• Benefits
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Functional Demonstrations &
Operational Evaluations
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and Operational Environment

6
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TRL

In Service MgmtOperate CapabilitySystem In Operation

Qualified by
Demonstration Acquisition

Activity 2 F&EDevelop Implementation 
System, Procedures, 
Certification for Capability

Alternatives and
Investment
Analysis

Prototype Demonstration in
an Operational Environment

Define Requirements & 
Transfer Technology

Develop Specific Operational/ 
Maintenance Plans & Procedures

Activity 1 F&E 
RE&D or OtherPrototype Demonstration

in a Relevant Environment

Breadboard Validation
in a Relevant Environment

Breadboard Validation
in a Laboratory Environment

Analytical & Functional
Proof of Concept Describe Proposed Capability

Technology Concept and/or
Application Formulated

Technology & Implementation 
Readiness Levels

Basic Principles
Observed and Reported
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Capability and Architecture
Tool Suite (CATS)

The NAS Architecture is available at your desk via 
CATS
• CATS  I  supports browser access to NAS 

Architecture
• FAA Intranet

– http://www.cats-i.faa.gov/CATS/CATSI.cfm
• Public Internet

– http://www.nas-architecture.faa.gov
• Provides user interface into data base
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Building Blocks for NAS 
Architecture Analysis

Service Diagrams

Programmatic Data

Service Descriptions

• Interdependencies
• Traceability
• Operational Use
• Requirements

Developed from NAS 
expertise and technical 
knowledge
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Implementation Step Descriptions

Outline
1. Service Group Name
2. Service Name
3. Capability Name
4. Implementation Step Name
5. Reference Sources
6. Step Description
7. Scenarios
8. People
9. Systems
10. Support Activities
11. Interfaces
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Diagram Example
Low Cost Area Navigation Cruise to All Users Using SATNAV
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Summary

• Interface between R&D community and the NAS 
Architecture aids modernization
– NAS Architecture defines what is needed
– R&D defines what is feasible
– Results in an architecture that provides the greatest 

benefit to users
• R&D gives the Architecture some needed checks 

and balances
• The NAS Architecture allows decision makers 

optimal utilization of limited agency resources
• Mary Stephens-Loggins (202-358-5521) is the ASD 

R&D/Architecture point of contact
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